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ABSTRACT

Economic Comparisons of Selected Processes
of Alfalfa for Export
by
Dan J. Bates, Master of Agricultural Industries
Utah State University, 1992
Major Professor: Dr. DeeVon Bailey
Department: Economics
Processing alfalfa for export is of significant
interest to areas like Millard County, the largest
hay-producing county in Utah.

In the past year there have

been significant reductions in the price of hay as a result
of increased supplies in the central and western United
States.

This thesis analyzes the benefits and costs of

processing alfalfa into cubes and recompressed bales in
order to enter the export market.
Costs of production were estimated through the use of
enterprise budgets first for the farmer to establish the
costs and returns for raising the hay, and secondly for
cubing and recompressing the alfalfa at different levels of
production and different prices based on those levels of
production.

The cash flows from these different enterprises

were then analyzed using benefit cost ratios, net benefit
investment ratios, and internal rates of return.

X

The general conclusion reached is that it is feasible to
process alfalfa for export.

Profits are sensitive to the

price spread between raw and finished products more so than
to production efficiencies.
(79 pages)

CHAPTER I
INTRODUCTION

Utah's rural families depend on agriculture to sustain
and enrich their lifestyles, and development of rural areas
in Utah has focused on increasing the income of family farm
operations.

As irrigation practices have matured, certain

areas in Utah have realized more varied cropping alternatives.

These areas have developed as an abundance of irri-

gation water combined with a favorable growing climate to
encourage production of such crops as alfalfa.
Millard County is the largest hay-growing county in
Utah (Utah Department of Agriculture), producing 261,000
tons of hay in 1990 with a total value of $21,649,000 (Utah
Dept. of Ag.).

Presently, Millard County alfalfa is sold to

other Utah counties, as well as to southern Nevada, dairies
in California, and exported to the Pacific Rim.
Increased Millard county alfalfa production, coupled
with increased production in other areas, has resulted in an
alfalfa surplus and substantially reduced prices.

New

markets will be required to replace a shrinking Southern
California market as urban pressure forces some dairies to
stop production or move out of state.

Millard County

producers could increase production if new markets were
developed outside Utah in either the domestic or export
market.

If alfalfa can be processed into new value-added

forms useful in other markets, new alternatives would be
created for Utah alfalfa growers.

2

Transportation costs are an important determinant of the
ability of Utah farmers to expand their alfalfa market.
Alternatives for reducing transportation costs include
processing alfalfa to reduce its space-to-weight ratio and,
thus, reduce these costs.

This thesis investigates

alternative methods for preparing alfalfa for export to
determine which method, or combination of methods, would be
most successful in expanding Millard County hay markets.
Efficient processing may require farmers to pool their
resources and crops as a cooperative to minimize risk and
maximize the enterprise's returns.
Processes that increase the density of alfalfa are:
(l) pelleting,

(2) cubing, and (3) recompressing bales.

Pelleting requires grinding the alfalfa to l/4 inch in
length, forcing it through a 3/8-inch round die, and then
breaking off the resulting pellet at about one inch in
length.
Cubing is completed in much the same way.

The hay is

ground into approximately 6-inch lengths, forced through
by

1112
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inch square dies, and the resulting cube broken off

at about 4 inches in length.

Recompressing bales is

accomplished by taking a 16" by 18" by 46" bale and using
hydraulic pressure or some other means to compact it to a
16" by 18" by 18" size.
These processes increase the density of the hay by a
factor of 3 to 5, making it less expensive to transport over

3

long distances.

Pellets

1

and cubes can also be handled in

bulk, much the same as grain, making handling more efficient
and less labor intensive.
Theory

Economic theory suggests that if a firm can sell its
products in more than one market, it can practice price
discrimination between those markets if the market demand
elasticities are substantially different.

Millard County

alfalfa farmers now sell in either a local or domestic
market.

If they could change their product to a form

allowing them to sell hay in the international market, they
would be able to discriminate between the three markets.
That is, they would be able to determine the form and
quantity of hay to be sold in each market that would
maximize net revenue.

The international market is much

larger and would conceptually be more elastic and large
enough that another producer would not affect the price or
elasticity.
If the firm can alter its product and move into another
market that faces a more elastic demand function, it can
increase total revenues to the firm, if the unit cost to
change the product is less than the increased price per unit
in the new market (see figure 1).

1
A report from the United States International Trade
Commission publication 2472 determined virtually no market
for United States' pellets. This study will not assess the
costs and returns oi pelleting.

4
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Figure 1.

Price discrimination model
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The theoretical concept is as supply increases, the
supply curve shifts from 81 to 82 and the equilibrium price
moves along the demand curve for producers in Millard County
(DM) from point A down to point B and from Pl (price) to P2
and quantity from Ql to Q2, showing a larger decrease in
price relative to the change in quantity.
With the potential to export as supply continues to
increase, it shifts from 82 to 53.

The equilibrium price

shift is along the demand curve for exports (DE) to point C .
This shows at point c a price P3 and quantity Q3 that is
larger than at point D and price P4 and quantity Q4.

As

P3Q3 is decreased to P4Q4 and if the difference in price P3
minus P4 is larger than the cost of processing the alfalfa,
the project would be successful.
This study examines the economic feasibility of
changing the form and density of alfalfa to permit sale in
the export market.

Objectives
The purpose of this study is to estimate the benefits
and costs of processing alfalfa hay into c ubes and recompressed bales, from the perspective of a farmer cooperative.
The designated project area is the Delta area of Millard
County, Utah (see figure 2).
The research objectives are:
1.

To determine costs and returns of growing hay in

the project area using enterprise budgets,

6
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2.

To estimate costs of processing hay through cubers

and recompressors in Millard County, and
3.

To compare the relative returns of these alterna-tive

processes by their value as export commodities.
Procedures

The cost of production (enterprise budget) data for this
research were obtained through interviews with farmers,
machinery dealers, and machinery manufacturers.

Additional

input information was obtained through interviews with
suppliers of components and utilities.

A cost-benefit

analysis was completed to compare the relative economic
returns for each processing method.
Objective (l) was accomplished by analyzing data obtained
in farmer interviews in the Delta, Utah (Millard County)
area.

Fixed and variable costs were estimated, as were

expected revenues, to provide a basis for calculating
estimated profit per ton to both farmers and the different
packaging processes.
Objective (2) was accomplished by estimating the costs of
cubing and recompressing alfalfa at different levels of
production to evaluate the return per ton for each
processing method at _varying capacity utilization.
Objective (3) was met by using benefit cost ratios, net
benefit investment ratios and internal rate of return to
determine the "best" method or methods to use in processing
alfalfa in Millard County.

B
CHAPTER II
LITERATURE REVIEW

This chapter reviews the literature relating to the
economic benefits and costs of processing alfalfa.

This

chapter is divided into three sections--enterprise budget
design, benefit cost analysis, and alfalfa cubing.
Enterprise budgets are used in this study to calculate costs
and returns for growing and packaging alfalfa in Millard
County.

Benefit cost analysis is used to determine the

relative economic return for each alfalfa packaging method
analyzed.

The section dealing with alfalfa cubing reports

the findings of a similar study completed in California.
Theory suggests the basic economic problem facing all
firms is that of allocating limited resources (such as
labor, capital, land, and other resources) to a variety of
uses so that net benefit is large enough to match or exceed
the opportunity cost of capital.
Project analysis is a method of presenting the choice(s)
between competing uses of resources in a convenient and
comprehensible way.

This analysis assesses the benefits and

costs of a project and reduces them to a common denominator.
If benefits exceed costs both expressed in terms of this
common denominator, the project is acceptable; if not, the
project should be rejected.

Project analysis may appear

separated from the fundamental objectives of the economy and
the possible alternative uses of resources in other

9

projects.

The definition of benefits and costs, however, is

such that these factors play an integral part in the
decision to accept or reject.

Benefits are defined relative

to their effect on the fundamental objectives.

Costs are

defined relative to their opportunity cost, which is the
benefit foregone by not using these resources in the best of
the available alternative investments that cannot be
undertaken if the resources are used in the project.

The

foregone benefits are, in turn, defined relative to their
effect on the fundamental objectives.

By defining costs and

benefits in this manner we try to ensure that acceptance of
a project implies that no alternative use to the resources
consumed by this project would secure a better result from
the perspective of the firm's objectives (Squire and van der
Tak).
Two analyses that can be performed--economic and
financial--are both similar in form in that both assess the
profit of an investment.

Economic analysis is the point of

view taken by society as a whole, or how the total project
will contribute to the economy and maximize returns to the
use of scarce resources (Squire and van der Tak, Gittenger,
Ray, Sassone and Schaffer, and Thompson).

Project analysis

is designed to permit project-by-project decision making of
the appropriate choices between competing uses of resources,
with costs and returns being defined and valued.

10
Enterprise Budget Design

En t erpr i s e budgets, as defined by Kay and Eck, are tools
us e d to derive costs and returns of a single crop or
livestock commodity.
s e ctions:

They are typically organized into four

income, variable costs, fixed costs, and a brief

financial analysis.
An enterprise budget lists all estimated income and
expenses associated with a specific enterprise to provide an
estimate of that enterprise's net return.

It is usually

developed on a per unit of production basis so as to be
useful in comparisons with other enterprises as to
profitability, input costs, risk identification, and
machinery requirements.
Benefit Cost Analysis

This type of analysis is frequently recommended to public
sector agencies as a tool of project evaluation and to some
international agencies, such as the World Bank, which uses
it regularly in the course of their operations.

The

practical importance of benefit-cost analysis is not
confined to project evaluation.

In one form or another, it

also bears on such areas as investment planning, commercial
policy, and "development policy," broadly defined.

The

principles of economic analysis of projects are exactly the
same as the principles of analysis in other branches of
applied welfare economics.

The distinguishing features of

project analysis are twofold.

First, project analysis is
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typically carried out in greater detail than analyses of
sectoral or economy-wide issues.

Secondly, it involves a

sequential process within the special context of the project
cycle (Thompson).
Alfalfa Cubing

The history of cubing and development of cubing machines,
as outlined by a University of California Cooperative
Extension publication--Cubing Alfalfa and Crop Residues:
Procedures and Costs (Curley, Dobie, and Parsons)--explains
the purpose of cubing.

Cubing processes alfalfa into a form

that can be handled in bulk, much like grain, to eliminate
handling by hand.

Cubing, or wafering as it was originally

called, was intended to produce a bite-size product that
retained sufficient roughage for ruminants in a package that
would provide density and physical characteristics
permitting bulk handling.

The 1.25-inch-square size

eventually evolved as a compromise that permitted good
machine capacity with a medium horsepower requirement, good
density and bulk handling characteristics, and maintained
sufficient roughage for animals.
Comparisons of field and stationary cubing, die sizing,
and design are considered in this publication.

Costs and

returns at various tonnages are compared and include costs
and returns to the farmer through processing.

12
CHAPTER III
METHODOLOGY

This chapter rev iews the methodological procedures used
to analyze alfalfa processing costs.

Millard County was

identified as the project area because its large alfalfa
production lends itself to the study of alternative
marketing methods.
Project Analysis
For this paper the project was analyzed from a
financial analysis perspective.

This was completed first by

determining the costs and returns of growing and harvesting
the hay for baling and field chopping through the use of
farm enterprise budgets.

Secondly, enterprise budgets were

det e rmined for cubing, recompressing, cubing and recompressing combined, and also for cubing field-chopped hay .

Each

one of these enterprise budgets was calculated to show cost
and returns per ton and the net cash flows associated with
processing more or less than 30,000 ton per year over an
average operating season.

These figures were then used to

calculate the benefit cost ratios and the net benefit ratios
and internal rates of returns for processing more and less
than 30,000 tons.

The tonnage sensitivity analysis was

completed by adjusting the tons processed, and the results
are the returns to management at each tonnage level.

Price

sensitivity analysis was accomplished using a range of the
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prices for first-processed alfalfa and sales price received
for second-processed alfalfa.
Enterprise Budgets

This study uses enterprise budgets to develop cost of
production data with which to analyze different production
methods and to establish cashflows .

The first two budgets

presented in this thesis analyze the cost of producing
alfalfa in two forms.

One form is to bale the alfalfa in

small bales, and the other is to field chop the alfalfa with
a forage harvester.

This is done to estimate the returns to

the farmer for baling or chopping, and to calculate the
overall effect of the different methods of processing the
crop for export.

Enterprise budget information for alfalfa

production was obtained by interviews with farmers in
Millard county.

The farmers selected for the interviews

were representative of alfalfa farmers as a whole in Millard
County and were chosen by the County Agent, Jody Gale.
Enterprise budgets for baling and field chopping
alfalfa were completed to determine the costs of production
(COP) and to estimate cashflows for this analysis.

These

budgets break down the COP as costs per ton for both fixed
and variable costs.
Estimated yields used in the enterprise budget were
those expected under normal weather conditions, given the
assumed soil type and input levels.

The level of inputs is

important since seeding rates, fertilizer levels, chemical
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use, and tillage practices affect yield.

The input levels

used in the enterprise budgets were representative of the
levels used by the farmers that were interviewed.
In this case, enterprise budgets are used for planning
purposes.

Consequently, the price of alfalfa is an estimate

of the average price expected during the next several years
and was equal to the average price during the last five
years.
Variable costs are those costs incurred only when
production activities are undertaken and include such input
as seeds, fertilizers, and chemicals.

Input coefficients

and prices for these inputs are generally known or easy to
obtain (Kay) .
Other variable costs, such as labor, machinery or
building repairs, fuel, and lubricants, can be difficult to
allocate to an enterprise, particularly on a per-acre basis.
This difficulty arises since these costs are not easily
divisible between enterprises.
Fixed costs are not a function of the level of output-they remain the same regardless of the level of production.
Examples of fixed costs are depreciation on buildings and
machinery, taxes, rent, annual labor, and land expenses.
The final section of an enterprise budget constitutes a
brief financial analysis of budget results.

Total costs are

subtracted from total revenue to determine expected profits.
Returns to land and management, as well as returns to

15

management and risk, are additional results that can be
calculated.
Definition of Benefit
In project analysis, any good or service produced by a
project may further the objectives of the entity from whose
standpoint the analysis is being undertaken.

In an

analytical system, benefits are goods and services that
increase the income of farmers or firms (Gittenger).
Definition of cost
In project analysis, any good or service produced by a
project reduces the objectives of the entity from whose
standpoint the analysis is being undertaken.

In an

analytical system, costs are goods and services that
decrease the income of farmers or firms (Gittenger).
Benefit Cost Ratio
A discounted measure of project worth is the present
worth of the benefit stream divided by the present worth of
the cost stream, often abbreviated "B/C ratio," or "costbenefit" ratio.

Using this ratio, the selection criterion

is to accept all independent projects with a benefit-cost
ratio of 1 or greater when discounted at a suitable discount
rate.

The B/C ratio may give incorrect ranking among

projects and cannot be used to choose among mutually
exclusive alternatives.

The benefit-cost ratio discrimi-

nates against projects with relatively high gross returns
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and operating costs, even though these may be shown to have
a greater wealth generating capacity than that of alternatives with a higher benefit-cost ratio.

The formula for

calculating the B/C ratio (Gittenger) is as follows:
t •n
B/ C =

I:
t •l

t •n

I:
t•l

Bt

( 1 + i) t

c<
( 1 + i) t

where Be = benefit in each year, Cc = cost in each year,
t

= 1, 2, ... , n, n =number of years, and i =interest

(discount) rate.
Net Present Value

The basic method to calculate net present value (NPV)
is to discount costs and benefits occurring in different
periods and express them in a common value at any one point
of time.

If the NPV of the project is negative--the

discounted value of the benefits is less than the discounted
value of the costs--the project should not proceed.

If the

NPV is positive, the project will earn more than the
discount rate.

The formula for calculating NPV (Gittenger)

is:
t •n

NPV=

L
t•l
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where Bt = benefit in each year,
, = 1, 2 ,

c,

= cost in each year,

... , n, n = number of years, and i =interest

(d i scount) rate.
Discount Rate

The net present value approach discounts future
benefits to their present value.

The discount rate is a

crucial parameter and often reflects the opportunity cost of
capital, or market rate of interest.

A real rate of

interest can be used to discount a flow of benefits and
costs over a period of time, adjusting the benefit flow for
inflation.
Net Benefit Investment Ratio (N/K)

The net benefit investment ratio is a discounted
measure of project worth.

It represents the present value

of the net benefits, divided by the present worth of
investment, and is a form of the benefit-cost ratio .

It is

calculated by taking the net benefits as the present worth
of the incremental net benefit (cashflow) stream in those
years after the stream has turned positive, and the
investment as the present worth of the incremental net
benefit (cashflow) stream in the early years of a project
when it is negative.

When using the N/K ratio, the

selection criterion is to accept all projects with an N/ K
ratio of 1 or greater when discounted at a suitable rate.

18

This ratio may be used to rank independent projects, and the
formula used to make the calculat i on i s as follows:
t •n
N /K;

E
t· l

t •n

E
t•l

Nt
( 1 + i)

t

Kt
( 1 + i)

t

where Bt = benefit in each year, c t = cost in each year,
Nt = incremental net benefit in each year after stream has
turned positive, Kt = incremental net benefit in initial
years when stream is negative,

t = 1, 2, ... , n, n = number

of years, and i = interest (disc ount) rate.
Internal Rate of Return (IRR)

This rate is referred to by various names--"discounted
rate of return, " "marginal efficiency of capital," or "yield
of an investment ."

It is the r ate of interest equating the

net present value of the projected series of cashflows to
zero (Barry, Hopkin, and Baker).

If the IRR is greater than

the opportunity cost of capital, the project i s financially
feasible.

The IRR is the maximum interest rate that a

project can pay for the resources used, if the project is to
recover its investment and operating expenses and break
even.

This calculation may give incorrect ranking among

independent projects.

Mutually exclusive alternatives

cannot be evaluated by the IRR.
the IRR is as follows:

The formula for calculating

19

Solve for i such that
0

where Bt = benefit in each year, Ct = cost in each year,
t = 1, 2,

... , n, n =number of years, and i =interest

(discount) rate.
Assumptions
The assumptions for this study are:
1.

Hay needed for this project is available at the

price estimated;
2.

Processed hay can be marketed and payment received

within a three-month period;
3.

Hay processed will meet with the approval of the

final user (no consideration for penalties is included in
this study) ;
4.

No estimation was made for bad debt;

5.

Cost of capital is 11.5% (as quoted by First

Interstate Bank, Logan) ; and
6.

Cost of insurance for this project was quoted by

Farmer's Insurance Group of Logan, Utah, for fire, theft,
and liability.
coverage.

The estimated cost was $7 per thousand of

20

CHAPTER IV
RESULTS

Enterprise Budget

Receipts were estimated assuming a yield of six tons
per acre and a selling price of $65 per ton (Clark,
Willoughby, Clayton)

(see table 1).

Purchases necessary to

grow and harvest three crops of alfalfa include:
1.

Phosphorous fertilizer--applied at a rate of 126

pounds of actual phosphorous;
2.

Metribuzin, the active chemical in the herbicide

Sencor (Oasis) used to control dandelions and grassy
weeds--custom-applied once every three years;
3.

Carbofuran, the active chemical in the insecticide

Furadan (Oasis) used to control insects such as aphids-applied once every three years;
4.

Twine (Oasis)--estimated as 472 bales of hay (16"

by 18 11 by 46 11 ) per bale of twine and harvesting 132 ·t otal
bales of hay for three cuttings;
5.

Ladybugs (Willoughby)--sometimes used in fields as

they become pest infested.

It is assumed over a three-year

period that a field may be controlled with ladybugs, with
carbofuran as a backup for aphid control; and
6.

Water--estimated that three acre-feet is needed

over five irrigations at an average cost of $10 per acrefoot.
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Table 1. Estimated costs and Returns for Alfalfa Production
(1991), West Millard county, Flood Irrigation, small square
Bales, Per Acre Basis
Item

Receipts:
Yield per acre
Total receipts:
Purchases:
Phosphate•
Metribuzinb
Carbofuranb
Twine
ladybugsb
Water
Soil testb

unn

Quantny

Price

Total

Tons

6

$65.00

$390.00

Unit
Gal.
Gal.
Bale
Bag
Ac. ft.

126.00
0.03
0.03
0.28
0.03
3.00

0.21
137.00
62.00
19.95
29.00
10.00

26.46
3.84
1.86
5.59
0.87
30.00
0.04

$68.65

Total purchases

Operations

Times

Fertilizer
Herbicide appl.
Insecticide appl.
Swathing
Bailing (small bales)
Hauling
lrrigation°
Operation interest

3

3
3
5

Machine Costs
Fixed

Custom (aeriai)-Custom (aerial)-$10.49
10.52
9.31
36.70
@ 9% for 6 months

Variable

$2.19
2.25
4.23
2.00

labor

$1.70
1.61
2.36
7.40

Total
$1.11
1.25
1.25
22.16
22.10
29.08
83.70
7.25

Total Operating Costs
Establishment Costs = $190.92/acre (amortized for 7 years at 11.5%)
Total Purchases & Operating Costs

$166.79
41.17
276.61

Return to land and Management

$113.39

8

1ncludes cost of custom application.
bPurchase made every third year, 1/3 of cost included each year.
1rrigation costs are calculated assuming cement ditches and dikes. The fixed costs of the
cement ditches were estimated using a 15-year amortization schedule. The fields were assumed
diked Into 10-acre parcels.
0
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Operati on costs were estimated as follows (mac hine
costs were estimated us i ng a Cost and Return Estimator
(CARE) program (SCS)):
1.

Herbicides and insecticides were custom-applied

once every three years at a cost of $3.75 per acre;
2.

Swathing costs were estimated using an 85-hp

tractor (see table 2) with a replacement cost of $ 34 ,000, an
annual use of 700 hours, and traveling at 4 .5 mph while
pulling a 14-foot Hydro Swing hay swather with a replacement
cost of $19,500 and an annual use of 200 hours (see
tabl e 3 );
3.

Baling costs were estimated by the CARE (SCS)

program using an 85-hp tractor pu lli ng an in-line Hesston
small baler with a replacement cost of $15,000, an a nnual
use of 250 hours, and field speed of 5 mph;
4.

Hauling costs were estimated using an 85-hp tractor

pulling a bale wagon with a replacement cost of $10,000, an
annual use of 200 hours, traveling at a field speed of
6 mph, half the time spent hauling and half the time picking
up bales;
5.

Chopping costs were estimated using a 140-hp

tractor pulling a forage harvester with a replacement cost
of $21,000, an annual use of 200 hours, and traveling at a
field speed o f 4.5 mph;
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Table 2. Estimated costs and Returns for Alfalfa Production
(1991), west Millard county, Flood Irriqation, Chopped, Per
Acre Basis
Item

Receipts:
Yield per acre
Total receipts:
Purchases:
Phosphate•
Metribuzinb
Carbofuranb
Ladybugsb
Water
Soil testb

Unit

Quantity

Price

Total

Tons

6

$65.00

$390.00

Un~

126.00
0.03
0.03
0.03
3.00

0.21
137.00
62.00
29.00
10.00

26.46
3.64
1.86
0.67
30.00
0.04

Gal.
Gal.
Bag
Ac. ft .

$63.07

Total purchases

Operations

Times

Fertilizer
Herbicide appl.
Insecticide appl.
Swathing
Chopping
Hauling
lrrigationc
Operation interest

1
1
3
3
3
5

Machine Costs
Fixed

Custom {aerial) -Custom {aerial)-$10.49
15.49
14.53
36.70
@ 9% for 6 months

Variable

$2.19
1.67
1.69
2.00

Labor

$1.70
2.34
4.39

7.40

Total
$1 .11
1.25
1.25
22.16
19.50
20.61
63.70
6.04

Total Operating Costs
Establishment Costs = $153.95/acre {amortized for 7 years at 11.5%)
Total Purchases & Operating Costs

$154.51
33.21
250.79

Return to Land and Management

$139.21

"Includes cost of custom application.
bPurchase made every third year, 1 / 3 of cost included each year.
clrrigation costs are calculated assuming cement d~ches and dikes. The fixed costs of the
cement d~ches were estimated using a 15-year amortization schedule. The fields were assumed
diked into 1D-acre parcels.
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Table 3. Machinery Compliment, west Millard Flood Irrigation, 1991

Operation

Implement
Type/
Width

Tractor"

Replacement
Cost

Hours Used
Annually

Field
Speed mph

Swathing

14-lt. hydro
swing

19,500

200

4.5

Bailing

Small square

15,000

250

5

Hauling

Bale wagon

10,000

200

3

21,000

200

4.5

40,000

200

Field chopping Forage harvester

2

Two 3-ton trucks

Hauling

N/ A

"Tractor definitions: 1--this is an 85-hp 2-wheel drive tractor with a replacement cost of $34,000,
and an annual usage of 700 hours; 2--thls is a 140-hp 2-wheel drive tractor with a replacement
cost of $60,000, and an annual usage of 700 hours.

6.

Hauling costs for the chopped hay were estimated

using two 3-ton trucks with a replacement value of $40,000
and an annual use of 200 hours;
7.

Irrigation costs were obtained from the Utah

Agricultural Statistics publication for West Millard County
for 1990;
8.

Operation interest expenses were calculated to be

9% (First Interstate Bank), covering a period from time of
first need to receipt of proceeds from sale of hay in the
fall;
9.

Establishment costs were estimated with the CARE

program (SCS).

The costs were amortized over seven years--
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the average life of a stand of alfalfa--at an interest rate
of 11.5% (First Interstate Bank).
Cubing

To estimate costs and returns for cubing (see table 4),
this budget assumes 40,000 tons of alfalfa are cubed, a loss
estimate of 1.5% from processing, and a margin of $20
between regular baled hay and cubes ($85 per ton for cubes
and paying $65 per ton for regular baled hay) .
Fixed costs were estimated in the following ways:
1.

Cuber costs (see figure 3) were estimated, using a

quote from Cooper International of Burley, Idaho, at
$207,742.69, if purchased as a complete system (see
table 5).

This system includes a meter box, cyclone air

system, two cubing heads, conveyor, dryer, cross conveyor
with gate, dog leg conveyor, bulk bin, and a 140-ft conveyor
with a traveling gate for filling the shed.

Depreciation

was estimated using a straight line method with a salvage
value of $50,000 after 10 years of use.
2.

Costs for the electrical hookup were estimated,

using a quote of $9,350 from Flowell Electric of Fillmore,
Utah (assuming the service line was next to the plant
property) (see table 6).

The electrical costs for wiring

the cuber, estimated by a quote from Gordon's Electric
Incorporated (recommended by Cooper Equipment Company), were
$74,680.

Depreciation was estimated using a straight line

method over a 10-year period with no salvage value.
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Tab le 4. Estimated Co sts and Returns for Cubing Alfalfa
40,000 Ton Output
Item

Receipts:
Sales•
Purchases:
Hay

Quantity

Price

Tons

39,400

$85.00

$3,349,000.00

Tons

40,000

65 .00

2,600,000.00
$749,000 .00

Gross Income
Machine Costs
Fixed

Operations

Per Ton

Variable

Operation Interest
Total Operation Costs
Return to Management
Per Ton Profit

'~

•

•

$37,472.05
15,157.09
18,759.23
7,215 .00
24,352 .00
6,313.20
12,716.44
9,937.22
1,518.08
$133,440.31

Per Ton

Total

$3 .55
£:-1'2·
0.32
1.42
0.50
0.50
0.19
1.00
0 .50
$10.10

$139,670 .00
63-;528,00 S'D
12,608.00
55,948.00
19,700.00
19,700.00
7,486.00
39,400.00
19,700.00
$397,940 .00

$0.45
$13.94

$3,985.35
$535,365.66
$213,634 .34
$5 .42

\ ,"1.'6

@ 9% for 3 months

Total

$0.95
0.36
0.46
0.16
0.62
0 .16
0.32
0.25
0.04
$3 .39

$37,472.05
15,157.09
16,759.23
7,215.00
24,352 .00
6,313.20
12,716.44
9,937.22
1,516.06

Cuber (see table 5)
Electrical (see table 6)
Storage shed (see table 7)
Tub grinder (see table 6)
Loader (see table 9)
Scale (see table 10)
Office (see tables 11 & 12)
Shop (see table 13)
Land (see table 14)
Total

Electricity (see table 15)
Labor--4 men @ $7.98/hr ~
Office labor>
Maintenance<
General maintenance
Feeding system & conveyors
Loader fuel & oil
Maintenance--loader
Maintenance--tub grinder
Total

Total

Unit

•sales 96.5% of purchases (losses) from production.
bCalculated by taking secretary wages [($7.98/hr" 6 hr)/200 ton per day].
<oyes, press wheels, and wear plates.

\j o'2.
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Table 5. Cuber Fixed Costs (more than 30,000 ton output)
Fixed Costs
Deprec.b
$207,742.69

$15,774.27

Insurancee

Interest f

$1,454.20

$20,24 3 .58

Total Fixed Costs $37,472.05
•Quote from Cooper International, Burley, Idaho.
bcalculated on a 10-year straight line schedule.
Salvage value of $50,000.
eQuate from Farmer's Insurance Bureau, $7 per thousand.
ctcalculated at 11.5% interest for a 10-year loan.
ecubing system includes meter box, cyclone air system, 2
heads, conveyor, dryer, cross conveyor with gate, dog l e g
conveyor, bulk bin, and 140-ft conveyor with traveling gate.

Table 6. Electrical Hookup Fixed Costs (more than 30,000 ton
output)
Fixed Costs
Cost•

Deprec.b

Insurancee

Intere std

$9,350.00
74,680.00

$935.00
7,468.00

$65.45
522.76

$686.07
5,479.81

$84,030.00

$8,403.00

$588.21

$6,165.88

Total Fixed Costs $15,157.09
•Flowell Electric hookup, $9,350, and Gordon's Electric Inc.
quoted $74,680.
bcalculated straight line for 10 years. No salvage value.
eQuate from Farmer's Insurance Bureau, $7 per thousand.
ctcalculated at 11.5% interest for a 10-year loan.

29

3.

Costs for the storage shed were estimated, using a

quote by Ellis Equipment Company of Logan, Utah, at
$104,000.

Depreciation was estimated using a straight line

method over a 25-year period, with a salvage value of
$62,400 (see table 7).
4.

Tub grinder fixed costs were estimated, using a

quote from Cooper Equipment of Burley, Idaho, at $40,000
each (see table 8).

Depreciation was estimated using a

straight line method over a 10-year period with no salvage
value .
5.

Loader fixed costs were estimated, using a quote

from Wheeler Machinery Company of Salt Lake City (the
authorized Caterpillar Dealer), at a cost of $70,000 each,
for two loaders (see table 9).

Depreciation was estimated

using a straight line method over a 10-year period with a
salvage value of $25,000 each.
6.

The fixed costs for the truck scales were estimated

using a quote from Accurate Weighing Systems of Salt Lake
City, Utah (see table 10).

It was estimated a 100-ton

electronic scale with a 70-ft platform wou l d be needed, at a
cost of $35,000 (including installation).

Depreciation was

estimated using a straight line method over a 10-year period
with a salvage value of $17,500.
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Table 7.
output)

Storage Shed Fixed Costs (more than 30,000 ton

Fixed Costs
Cost•

Deprec.b

$104,000.00

$4,160.00

Insurance<
$728.00

Interestd
$13,871.23

Total Fixed Costs $18,759.23
"Quote from
bcalculated
<Quote from
dcalculated
0
100 by 200
square feet

Table a.
output)

Ellis Equipment Co.
on a 25-year life. Salvage value of $62,400.
Farmer's Insurance Bureau, $7 per thousand.
at 11.5% interest for a 10-year loan.
feet, no wall supports down the middle, 5.20 per
including 5-inch concrete floor.

Tub Grinder Fixed costs (more than

30 1 000

ton

WHO P-12 c;w 200 hp Elec tric Motor
Fixed Costs
Cost•
$40,000 .00
Total Fixed Costs

Deprec.b
$4,000.00

Insurance<
$280.00

Interestd
$2,935.00

$7,215.00

"Quote from Cooper International, Burley, Idaho.
bstraight line for 10 years.
<Quote from Farmer's Insurance Bureau, $7 per thousand.
dcalculated at 11 . 5% interest for a 10-year loan.
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Table 9.
Loaders Fixed Costs (for cuber with more than
30,000 ton output)

Two Catepillar 910E Wheel Loaders
Fixed Costs
Cost•
$140,000.00

Deprec.b
$9,000.00

Insurance<
$980.00

Interestd
$14' 372.00

Total Fixed Costs $24,352 . 00
"Quote from Wheeler Machinery Company, Salt Lake City, Utah.
bstraight line for 10 years .
<Quote from Farmer's Insurance Bureau, $7 per thousand.
dcalculated at 11.5 % interest for a 10-year loan.

Table 10. Scale Fixed Costs

Electronic 100-Ton Capacity
Fixed Costs
Cost•
$35,000.00
Total Fixed Costs

Deprec.b

Insurance<

Interestd

$1,750.00

$245.00

$4,318.20

$6,313.20

"Quote from Accurate Weighing Systems complete installation.
bstraight line depreciation for 10 years. Salvage value of
$17,500.
<calculated by using quote from Farmer's Insurance Bureau,
$7 per thousand.
dcalculated at 11.5% interest for a 10-year loan.
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7.

Office fixed costs were estimated, using a quote by

Ellis Equipment Company of Logan, Utah, at $60,000 finished
(see table 11).

Depreciation was estimated using a straight

line method over a 25-year period with a salvage value of
$36,000.
8.

Office furniture fixed costs were estimated, using

a quote by Martin Stationers of Logan, Utah, at $6,740 for
needed furniture and two computers plus software (see
table 12). Depreciation was estimated using a straight line
method over a 5-year period with no salvage value.
9.

Shop fixed costs were estimated, using a quote by

Ellis Equipment Company of Logan, Utah, at $48,800 for a 60
by 80 ft. building with two overhead doors, one walk-in, and
a five-inch concrete floor (see table 13).

Depreciation was

estimated using a straight line method over a 25-year
period, with a salvage value of $24,168.
10.

Shop equipment fixed costs were estimated, using a

quote by Tool Liquidators of Logan, Utah, at a cost of
$9,177 for tools and equipment required to service machinery
and equipment used in the operation (see table 13).
Depreciation was estimated using a straight line method over
a 5-year period with no salvage value.
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Table 11.

Office Building Fixed Costs
Fixed Costs

Cost•
$60,000.00

Deprec.b
$2 , 400.00

Insurancec
$420 . 00

Interestd
$8,002.63

8
Quote from Ellis Equipment of Logan, Utah.
bcalculated life of 25 years straight line method.
cQuote from Farmer's Insurance Bureau, $7 per thousand.
dcalculated at 11.5 % interest for a 10-year loan.
•1,000 sq ft completely finished.

Table 12. Office Furnishings• Fixed costs
Fixed Costs
Cost•

Deprec.b

Insurancec

Interestd

$1,740 . 00
5,000.00

$348.00
1,000.00

$12 18
35.00

$1 2 8.73
3 69.90

$6,740.00

$1,348.00

$47.18

$498 . 63

0

Total Fixed Costs $12,716.44
8

Quotes from Martin Stationers for 2 desks--$1,120, 2 desk
chairs--$400, filing cabinets--$600, 6 chairs--$240, and
miscellaneous--$500.
bcalculated with a five-year straight line method. No
salvage value.
cQuote from Farmer's Insurance Bureau, $7 per thousand.
dcalculated at 11.5% interest for a 10-year loan.
•Quote for 2 computers at $3,500 Megatronics, software
$1,500.
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Table 13. Shop Fixed Costs
Fixed Costs
Cost•

Deprecb

lnsurance0

lnterestd

$40,800.00

$1,632.00

$285.60

$5,441.79
Fixed Costs

Shop Equipment
Air compressor
Misc. air tools
Drill press
Table saw
Pressure washer
Toolbox
Generator
Electric welder
Acetelyne torch
Bench grinder
20-ton press
5-ton floor jack
Tap & dies
2 bench vices
Battery charger
2 wrench sets
2 socket sets
Misc. small tools
3/ 4" socket set
Large wrench set
Hand elec. grind
1/ 2 & 3/ 8 elec. drills
Drill bits
Total
Total Fixed Costs

Deprec.1

Cost•
$425.00
1,200.00
400.00
399.00
1,250.00
425.00
600.00
450.00
200.00
150.00
400.00
550.00
300.00
178.00
549.00
200.00
200.00
500.00
140.00
120.00
267.00
214.00
60.00
$9,177.00
$9,937.22

$85.00
240.00
80.00
79.80
250.00
85.00
120.00
90.00
40.00
30.00
80.00
110.00
60.00
35.60
109.80
40.00
40.00
100.00
28.00
24.00
53.40
42.80
____.1bQQ
$1,835.40

lnsurance9
$2.98
8.40
2.80
2.79
6.75
2.98
4.20
3.15
1.40
1.05
2.80
3.85
2.10
1.25
3.84
1.40
1.40
3.50
0.98
0.84
1.87
1.50

lnteresth
$31.44
88.78
29.32
29.32
92.48
31.44
44.39
33.29
14.80
11.10
29.32
40.69
22.19
13.17
40.61
14.80
14.80
36.99
10.36
8.88
19.75
15.83

___!Mg

~

$64.24

$678.19

•auote from Ellis Equipment Company, Logan, Utah.
bCalculated by using straight line for 25 years. Salvage value of $24,480.
0

Quote from Farmer's Insurance Bureau, $7 per thousand.

dCalculated at 11.5% interest for a 10-year loan.
•auote from Tool Uquidator, Logan, Utah.
15-year life, 1/5 per year.
gQuote from Farmer's Insurance Bureau, $7 per thousand.
"Calculated at 11.5% interest for a 1a-year loan. 60 ft by 80 ft, 2 overhead doors, and one walkin, 5-inch concrete floor.
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11.

Land costs were estimated assuming 15 acres of

land would be purchased near Delta, Utah at a price of $650
per acre (see table 14).

The total cost of $9,750 was

amortized over the 10-year economic life of the project with
a cost per year of $1,516.08.
Variable fixed costs were estimated in the following
ways:
1.

Electrical variable costs for the cuber were esti-

mated by using a conversion factor of 750 watts per hp
(Strong)

(see table 15).

The cuber's total kilowatt (kw)

draw per hour was estimated to be 621.75.

Assuming 26

operating days per month and 20 hours per day for a total
operating time of 520 hours, an efficiency rating estimate
of 80 % was obtained (Strong) and a total of 271,128 kw hours
per month.
Flowell Electric assesses a customer charge of $27 per
month, with a demand charge of $8.90 per kw hour, calculated
at peak demand or the most kw per hour used during the
month.

There are two rates for kw hours pricing--the first

1600 kw hours used are charged at a fee of 7.7 cents per kw
hour, and the remainder at 4.65 cents per kw hour.
Total charges are divided by 5,200 (the estimated
tonnage calculated by assuming 10 tons per hour for 520
hours per month), resulting in a cost per ton estimate for
electricity.
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Table 14. Land costs
Cost

Payment•

Interestb

$9,750.00

$33 6.12

$1,179.95

Total Cost per Period
0

$1,516.08

The principal portion of an amortized loan.

~he interest portion of an amortized loan at 11.5%.

Table 15. Variable Cost Estimation of Electricity _(for cuber
with more than 30,000 ton output)
Cuber, Two Heads

# of
Motors

Horsepower

3
1
4
4
4

200
20
10
50

1

1

Conversion
Factor
W/hp/hr

2

Total kw
Kilowatt hours per month"
Efficiency 80%b
Flowell electric rates per month:
Customer charge
Demand charge ($8.90 per kw)
First rate (1,600 kw hrs @ $.077}
Second rate (remaining kw hr* 4.65)
Cost per tone

750
750
750
750
750
750

Watt
Consumption
450,000
15,000
30,000
150,000
6,000
750
651.75
338,910
271,128
$27.00
5,800.58
123.20
12.533.05
$18,483.83
$3.55

•calculated by 26 operating days & 20 hours per day
(26*20=520) & multiply total kws by 520 for total kw hours.
boperating efficiency of 80%.
cTotal monthly cost divided by 5,200 tons (520 hrs @ 10
tonsj hr).
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2.

Labor is charged at a rate of $6 per hour plus an

additional 33 percent surcharge for benefits, for an hourly
total of $7.98.

It is estimated that four people are

required to operate the cuber.

Total hourly wages of the

four people are divided by 10, the total tons processed each
hour.
3.

Office labor is calculated by taking total hourly

wages of $7.98 per hour and dividing that figure by the 10
tons processed each hour.
4.

Maintenance is estimated for the cuber using a

quote from Cooper Equipment of Burley, Idaho.

Dies are

replaced at 3,500 tons at a cost of $4,026, and press wheels
are replaced at 7,500 tons at a cost of $1,650, plus core.
Wear plates are replaced at the same time as press wheels at
a cost of $337.
5.

General maintenance was estimated for the cuber

using a quote from Cooper Equipment of Burley, Idaho.
6.

Feeding systems and conveyor maintenance for the

cuber was estimated by Cooper Equipment of Burley, Idaho.
7.

Variable expenses for fuel and oil were estimated

using quotes from the caterpillar Performance Handbook
(Caterpillar).
8.

Loader maintenance was calculated from the

caterpillar Performance Handbook (Caterpillar).
9.

Tub-grinder maintenance was estimated using a quote

by Cooper Equipment of Burley, Idaho.
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10.

Operating interest expenses were estimated to be

9% (First Interstate Bank) for a three-month period, the
length of time between purchase of the raw product, and
receipt of money from the exporter after the product has
been accepted in Japan.
11.

Total operating costs per ton are calculated by

summing up the operating-costs-per-ton column.

The cost per

ton plus the profit per ton do not equal the gross profit
spread because of rounding errors.
Recompressing
To estimate costs and returns of recompressing alfalfa
(see table 16) this budget assumed 40,000 tons of alfalfa
are processed, with a loss estimate of 1.5%, a margin of
$25/ton is assumed between recompressed hay and regular
baled hay (i.e., $90/ton for recompressed bales, and $65/ton
for regular baled hay).
Fixed and variable costs were assumed to be the same
for recompressing and cubing except for the following:
1.

Fixed costs were estimated for two recompressors,

using a quote by H & H Equipment Inc. of Salem, Oregon, at a
cost of $320,000 each (see table 17).

Depreciation was

estimated using a straight line method for 10 years with no
salvage value.
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Table 16. Estimated Cost and Returns for Recompressing
Alfalfa, 40,ooo Ton output
Item

Receipts:
Sales•
Purchases:
Hay

Quant~y

Un~

Price

Tons

39,400

$90.00

$3,546,000.00

Tons

40,000

65.00

2 600 000.00

Gross Income

Operations

$946,000.00
Machine Costs
Fixed

Recompressor (see table 17)
Electrical
Storage shed
Loader
Scale
Office
Shop

land

$137,783.44
15,157.09
18,759.23
24,352.00
6,313.20
12,716.44
9,937.22
1,518.08

Total
Cuber

Variable

Electric~y (see table 18)
Labor--6 men @ $7.98/ hr
Office labor"
Straps0
General maintenance
Loader fuel & oil
Maintenance--loader
Total

Operation Interest
Total Operation Costsd
Return to Management
Per Ton Prom

Per Ton

Total

$3.50
0.38
0.48
0.62
0.16
0.32
0.25
$5.75

$137,783.44
15,157.09
18,759.23
24,352.00
6,313.20
12,716.44
9,937.22
1 (118Qll
$226,536.70

Per Ton

Total

$3.39

$133,566.00
157,206.00
12,608.00
177,300.00
39,400.00
7,486.00
19,700.QO
$547,266.00

__Q,!M

I ."1"1-3:!19

0.32
4.50
1.00
0.19
0.50
$13.89
@ 9% for 3 months

__jQJ§
$19.79

•sales 98.5% of purchases (1 .5% loss) from processing.
bCalculated by taking secretary wages (($7.98/ hr*8 hr) / 200 ton per day] .
0

Total

Nyton straps needed lor relying the bales.

$5 803.52
$779,606.22
$166,393.78
$4.22
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Table 17.

Two Recompressors (more than 30 1 000 ton output)

Fixed Costs
Deprec.b

Cos~

$64,000.00

$ 640,000.0 0

Interestd

Insurance<
$4,480.00

$77,453.42

Total Fixed Costs $145,933.42
8

Quote from
bcalculated
<Quote from
dcalculated

2.

H & H Equipment Inc . of Salem, oregon.
straight line of 10 years. No salvage value.
Farmer's Insurance Bureau, $7 per thousand.
at 11.5% interest for a 10-year loan.

Variable costs for electricity for the recompressor

were estimated using a conversion factor of 750 watts per hp
(Strong)

(see table 18).

The recompressor's total kilowatt

(kw) draw per hour was estimated to be 621.75.

Assuming 2 6

operating days per month and 20 hours per day for a total
operating time of 520 hours, an efficiency rating estimate
of 80 % (Strong) was obtained with total kw hours of 258,648
per month.
3.

Labor is charged at a rate of $6 per hour plus a

33% surcharge for benefits for an hourly total of $7.98.

It

is estimated that six people are required to operate both
recompressors.

The total hourly wages of the six people are

divided by 10, the total tons processed each hour.
4.

Straps for retying the bales formed by the

recompressor are estimated, using a quote by H & H Equipment
of Salem, Oregon, at a cost of $4.50 per ton.

41
Table 18. variable Cost Estimation of Electricity (more than
30,000 ton output)
Recompressor, Two Units

# of
Motors

Horsepower

Conversion
Factor
W/hpj hr

200
4
6
2
7.5
2
2
1
Total kw
Kilowatt hours per month•
Efficiency 80%b
Flowell electric rates per month:
Customer charge
Demand charge ($8.90 per kw)
First rate (1,600 kw hrs @ $.077)
Seco nd rate (remaining kw hr* 4.65)
cost per ton<

750
750
750
750

Watt
Consumption
600,000
9,000
11,250
1,500
621.75
323,310
258,648
$27.00
5,533 . 58
123.20
11.952.73
$17,636.51
$3.39

•calculated by 26 operating days & 20 hours per day
(26*20=520) & multiply total kws by 520 for total kw hours.
boperating efficiency of 80%.
<Total monthly cost divided by 5,200 tons (520 hrs @ 10
tonsjhr).
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5.

General maintenance was estimated, using a quote by

H & H Equipment of Salem, Oregon, at a cost of $1 per ton.
Total operating costs per ton are calculated by summing
the operating-costs-per-ton column.

The cost per ton plus

the profit per ton do not equal the gross profit spread
because of rounding errors.
Cubing and Recompressing
To estimate costs and returns of cubing and
recompressing alfalfa at the same plant location (see
table 19), 40,000 tons of alfalfa were assumed to be
processed at each plant, the same loss estimate of 1.5%
price differentials of selling cubes at $85 per ton and
recompressed bales at $90 per ton, and paying a price of $65
per ton for the raw product.
Fixed and variable costs were estimated to be the same
for recompressing and cubing except for the following:
1.

Electrical costs of wiring the cuber were

estimated, using a quote from Gordon's Electric Incorporated
(recommended by Cooper Equipment Company) for wiring the
plant, at $74,680 (see table 20).

Adding on the recom-

pressor results in an additional $26,010 to connect the
recompressor to the existing power panel for the cuber.
2.

It was estimated, using a quote by Ellis Equipment

Company of Logan, Utah, that storage sheds (see table 21)
would cost $104,000 each and that two would be required for
an operation of this size.
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Table 19. Estimated cost and Returns for cubing and
Recompressing Alfalfa, 40,000 Ton output for Each Operation
Item

Receipts:
Sales• --Cuber
Sales• --Recompressor
Purc hases:
Hay --Cuber
Hay --Recompressor

Unit

Quantity

Price

Tons
Tons

39,400
39,400

$85.00
$90.00

$3,349,000.00
$3,546,000.00

Tons
Tons

40,000
40,000

65.00
65.00

2,600,000.00
2 600 000.00

Gross Income

Operations

$1 ,695,000.00
Machine Costs
Fixed

Recompressors
Cuber
Electrical
Storage shed
Tub grinder
Loader
Scale
Office
Shop
Land
Total

$137,783.44
37,472.05
20,755.63
18,759.23
7,215.00
37,710.19
6,313.20
12,716.44
9,937.22
1,518.08

Cuber & Recompressor

Variable

Electricity, cuber
Electricity, recompressor
Labor--8 men @ $7.98/ hr
Office labo,-1>
Maintenance, c cuber
Maintenance, d recompressor
General maintenance
Feeding system & conveyors
Loader fuel & oil
Maintenance--loader
Maintenance--tub grinder
Total
Operation I nterest•
Total Operation Costs1
Return to Management
Per Ton Profit

Total

Per Ton

Total

$3.50
0.95
0.26
0.48
0.18
0.48
0.08
0.16
0.13
0.02

$137,783.44
37,472.05
10,377.82
37,518.46
7,215.00
18,855.10
3,156.60
6,358.22
4,968.61
758.04
$263,705.29

Per Ton

Total

$3.55
$3.39
3.19
0.16
1.42
4.50
0.75
0.50
0.19
1.00
0.50

$139,870.00
$133,566.00
125,686.00
6,304.00
55,948.00
177,300.00
59,100.00
19,700.00
14,972.00
78,800.00
19 700.00
$830,946.00

@ 9% for 3 months

$14.00

$!l2Q.ll-l!!l
$1,102,861.17
$592,138.83
$7.51
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Table 19--Notes
"Sales 98.5% of purchases (losses) from production.
bCalculated by taking secretary wages [($7.98/hr*8 hr)/400 ton per day] .
0

Dyes, press wheels, and wear plates.

dNylon strap needed for relying bales.
0
1/ 4, or four months, of variable costs at 9%.
1Cost per ton calculated by dividing total operating costs by total tonnage processed.

Table 20. Electrical Hookup for Both Cuber and Recompressor
Fixed costs (more than 30,000 ton output)
Fixed Costs
Cost•

Deprec.b

Insurance 0

Interestd

$9,350.00
74,680.00
26,010.00

$935.00
7,468.00
2,600.00

$65.45
522.76
182.00

$686.07
5,479.81
3,147.76

$110,040.00

$11,003.00

$770.21

$9,313.64

Total Fixed Costs $20,755.63
"Flowell Electric hookup, $9,350, and Gordon's Electric Inc.
quoted $74,680 & $26,010 for the recompressor.
bcalculated straight line for 10 years. No salvage value.
0
Quote from Farmer's Insurance Bureau, $7 per thousand.
dcalculated at 11.5% interest for a 10-year loan.
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Table 21. Storage Shed Fixed Costs (for combined cuber and
recompressor)
Fixed Costs

$20 8 ,000.00

Deprec.b

Insurance<

Interestd

$8,320.00

$1,456.00

$27 ,7 42.46

Total Fixed Costs $ 37 ,518.46
"Quote from Ellis Equipment Co.
bcalculated straight line for 25 years.
Salvage value of
$124,800.
<Quote from Farmer's Insurance Bureau, $7 per thousand.
dcalculated at 11.5 % interest for a 10-year loan.
100 by 200 ft, no wall supports down the middle, 5.20 per sq
ft including 5-inch concrete floor.

3.

Loader fixed costs (see table 22) were estimated,

using a quote from Wheeler Machinery Company at a cost of
$70,000 each, with three being required.
Variable costs were estimated as follows:
1.

Eight people would be needed to operate both

operations at $7.98 per hour.
2.

General maintenance costs were estimated, for items

other than equipment, to be 75 cents per ton.
Operating costs per ton were calculated by dividing
total operating costs by net tons processed.

The total of

the per-ton-cost column is not equal to total costs divided
by net tons processed because of the different weighted
values of each process.
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Table 22. Loaders Fixed Costs (for combined cuber and
recompressor)
Three Caterpillars, 910E Wheel Loaders
Fixed Costs
Deprec.h
$210,000.00

$13,500.00

Insurancec

Interestd

$1,470.00

$25,414.40

Total Fixed Costs $40,384.40
aQuote from Wheeler Machinery Company, Salt Lak~ 5 City, Utah.
hstraight line for 10 years. Salvage value of $~,000.
0
Quote from Farmer's Insurance Bureau, $7 per thousand.
dcalculated at 11.5% interest for a 10-year amortized loan.

Cubing Field-Chopped Alfalfa
This budget examines field-chopping 20,000 tons of
alfalfa during the growing season, and also grinding 20,000
tons of bales during the seasons alfalfa does not grow, to
maximize plant efficiency (see table 23).

Cubing field -

chopped alfalfa with a forage harvester eliminates
tub-grinding the hay.

This reduces tub-grinder use and

subsequently the variable costs per ton for electricity for
half of the plant's total volume.
Budget for Small Cuber
The costs for cubing 20,000 tons is estimated with the
same fixed costs as the larger cuber, with the following
exceptions (see table 24):
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Table 23.
Estimated Costs and Returns for Cubing Field
Chopped and Baled Alfalfa at 20,000 Tons Each Operati o n
Item

Receipts:
Sales•
Purchases:
Hay (chopped)
Hay (baled)

Un~

Quant~y

Price

Tons

39,400

$85.00

$3,349,000.00

Tons
Tons

20,000
20,000

65.00
65.00

1,300,000.00
1 300 OOQ.OO

Gross Income

Operations
Cuber
Electrical
Storage shed
Tub grinder
Loader
Scale
Office
Shop
Land
Total
Cuber

$749,000.00
Machine Costs
Fixed
37,472.05
15,157.09
18,759.23
7,215.00
24,352.00
6,313.20
12,716.44
9,937.22
1,518.08

Variable

Electric ~

Labor--4 men @ $7.98/ hr
Office labo~
Maintenance,c
General maintenance
Feeding system & conveyors
Loader fuel & oil
Maintenance--loader
Maintenance--tub grinder
Total
Operation Interest
Total Operation Costs
Return to Management
Per Ton Profit

@ 9% for 3 months

Per Ton

Total

0.95
0.38
0.48
0.18
0.62
0.16
0.32
0.25
0.04
$3.39

37,472.05
15,157.09
18,759.23
3,600.00
24,352.00
6,313.20
12,716.44
9,937.22
1 518.08
$129,825.31

Per Ton

Total

$3.15
2.12
0.32
1.42
0.50
0.50
0.19
1.00
0.25
$9.20

$124,1I 0.00
83,528.00
12,608.00
55,948.00
19,700.00
19,700.00
7,486.00
39,400.00
4 925.00
$367,405.00

_Q..§
$13.04

$3,729.23
$500,959.54
$248,040.48
$6.30

•sales 98.5% of purchases (losses) from production.
bCalculated by taking secretary wages [($7.98/ hr*8 hr)/ 200 ton per day] .
0

Total

Dyes, press wheels, and wear plates.
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Table 24. Estimated Costs and Returns for Cubing Alfalfa at
20,000 Ton Level
Item

Receipts:
Sales•
Purchases:
Hay

Un~

Quantity

Price

Tons

19,700

$85.00

$1,674,500.00

Tons

20,000

65 .00

1,300,000.00
$374,500.00

Gross Income

Operations

Machine Costs
Fixed

Cuber (see table 25)
Electrical (see table 26)
Storage shed
Tub grinder
Loader
Scale
Office
Shop
Land
Total

$32,132 .72
15,157.09
18,759.23
7,215 .00
13,530.00
6,313.20
12,716.44
9,937.22
1,518.08

Cuber

Variable

Electricity (see table 27)
Labor--4 men @ $7.98/hr
Office labor'
Maintenance,<
General maintenance
Feeding system & conveyors
Loader fuel & oil
Maintenance--loader
Maintenance--tub grinder
Total
Operation Interest
Total Operation Costs
Return to Management
Per Ton Prom

@ 9% for 3 months

Per Ton

Total

$1 .63
0.77
0.95
0.37
0.69
0 .32
0.65
0.50
0.04
$5.92

$32,132.72
15,157.09
18,759.23
7,215 .00
13,530.00
6,313 .20
12,716.44
9,937.22
1 518.08
$117,278.98

Per Ton

Total

$2 .74
2.12
0 .32
1.42
0.50
0.50
0.19
1.00
0.50
$9.29

$53,978.00
41 ,764 .00
6,304.00
. 27,974.00
9,850.00
9,850.00
3,743.00
19,700.00
19,700.00
$192,863 .00

0.45
$15 .66

$2,326.06
$312,468.04
$62,031 .96
$3.15

•sales 98.5% of purchases (losses) from production.
bCalculated by taking secretary wages [($7.98/hr*8 hr)/200 ton per day] .
<oyes, press wheels, and wear plates.

Total
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1.

The cuber is downsized to one cubing head reducing

the cost of the cuber to $144,742.69 (see table 25).
2.

The smaller cuber requires only one loader (see

table 26).
3.

Variable costs for electricity usage are reduced

below the level needed to process 40,000 tons, since only
two 200-hp motors would be required (see table 27).
Budget for Small Recompressor

Fixed costs were estimated for recompressing 20,000
tons of baled hay (see table 28) in the same manner as for
the larger recompressor.

Total fixed costs for the smaller

recompressor were estimated to be $71,040 (see table 29).
Variable costs for electricity were adjusted to reflect the
elimination of one 200-hp motor (see table 30).
Budget for Combined Small
Recompressor and Small Cuber

Fixed costs for this operation were calculated based on
cubing and recompressing 20,000 tons in each operation (see
table 31).

These costs are the same as for a smaller

operation (less than 30,000 ton output) except for
additional electrical costs, and a requirement for two
loaders.
Variable costs were estimated assuming a labor component of eight people.

General maintenance costs were the

average of the two operations, assuming an overlap which, in
turn, would reduce total maintenance costs.
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Table 25.

Cuber Fixed Costs (less than 30,000 ton output)

Fixed Costs
Deprec.b
$144,742.69

$14,474.27

Insurancec
$1,013.04

Interestd
$16,645.41

Total Fixed Costs $32,132.72
aQuote from Cooper International, Burley, Idaho.
hcalculated on a 10-year straight line schedule. Salvage
value of $50,000.
cQuote from Farmer's Insurance Bureau, $7 per thousand.
dcalculated at 11.5% interest for a 10-year loan.
Complete cubing system including meter box, cyclone air
system, 1 head, conveyor, dryer, cross conveyor with gate,
dog leg conveyor, bulk bin, and 140-ft conveyor with
traveling gate.

Table 26.

Loader Fixed Costs (less than 30,000 ton output)

One Caterpillar, 910E Wheel Loader
Fixed Costs
Deprec.b
$70,000.00

$4,500.00

Insurancec
$980.00

Interestd
$8,050.00

Total Fixed Costs $13,530.00
aQuote from Wheeler Machinery Company, Salt Lake City, Utah.
hcalculated on a 10-year straight line schedule. Salvage
value of $25,000.
eQuate from Farmer's Insurance Bureau, $7 per thousand.
dcalculated at 11.5% interest for a 10-year loan.
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Table 27. variable cost Estimation of Electricity (less
than 30,000 ton output)

Cuber, One Head

# of
Motors
2
1
4
4
4

1

Horsepower

Conversion
Factor
Wjhp

200
20
10
50
2

1

Total kw
Kilowatt hours per month"
Efficiency 80%b
Flowell electric rates per month:
Customer charge
Demand charge ($8.90 per kw)
First rate (1,600 kw hrs @ $.077)
Second rate (re maining kw hr* 4.65)
Cost per ton<

750
750
750
750
750
750

Watt
Consumption
300,000
15,000
30,000
150,000
6,000
750
501.75
260,910
208,728
$27.00
4,465.58
123.20
9.631.45
$14,247.23
$2.74

•calculated by 26 operating days & 20 hours per day
(26*20=520 ) & multiply total kws by 520 for total kw hours.
boperating efficiency of 80 %.
<Total monthly cost divided by 5,200 tons (520 hrs @ 10
tonsj hr).
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Table 28. Estimated Costs and Returns for Recompressinq
Alfalfa at 20,000 Ton Level
Item
Receipts :
Sales•
Purchases:
Hay

Unit

Quantity

Price

Tons

19,700

~ 00

$1 '773,000.00

Tons

20,000

65.00

1,300,000.00

Gross Income

Operations

Total

$473,000.00
Machine Costs
Fixed

Recompressor (see table 29)
Electrical (see table 26)
Storage shed
Loader
Scale
Office
Shop
Land
Total

$71,040.00
15,157.09
18,759.23
13,530.00
6,313.20
12,716.44
9,937.22
1,518.08

Recompressor

Variable

Electricity (see table 30)
Labor--4 men @ $7.98/hr
Office labo,t>
Strapsc
General maintenance
Loader fuel & oil
Maintenance--loader
Total
Operation Interest
Total Operation Costsd
Return to Management
Per Ton Prom

@ 9% for 3 months

Per Ton

Total

$3.61
0.77
0.95
0.69
0.32
0.65
0.50
0.08
$7.56

$71,040.00
15,157.09
18,759.23
13,530.00
6,313.20
12,716.44
9,937.22
1 218.08
$148,971 .26

Per Ton

Total

$1.76
2.66
0.16
4.50
1.00
0.19
0.50
$10.77

$34,672.00
52,402.00
3,152.00
88,650.00
19,700.00
3,743.00
9 850.00
$212,169.00

....l!,.ll
$18.47

$2 708.55
$363,848.81
$109,151 .19
$5.54

"Sales 98.5% of purchases (1.5% loss) from processing.
bCalculated by taking secretary wages [($7.98/hr*8 hr)/ 100 ton per day] .
cNylon straps needed for relying the bales.
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Table 29.

Fixed Costs for One Hay Recompressor

Fixed Costs
Oeprec.b
$320,000.00

$32,000.00

Insurancec

Interestd

$2,240.00

$36,800.00

Total Fixed Costs $71,040.00
aQuote from
each.
bcalculated
value.
cQuote from
dcalculated

H

& H Equipment Inc . of Salem, Oregon, $320,000

on a 10-year straight line schedule. No salvage
Farmer's Insurance Bureau, $7 per thousand.
at 11.5% interest for a 10-year loan.
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Table 30. Cost Estimation for Electricity for One
Recompress or
Recompressor, One Unit

# of
Motors

Horsepower

2

200

2
2
2

6

Conversion
Factor
W/hp/hr

7.5
1

Total kw
Kilowatt hours per
Efficiency 80%b
Flowell electric rates per month:
Customer charge
Demand charge ($8.90 per kw)
First rate (1,600 kw hrs @ $.077)
Second rate (remaining kw hr* 4.65)
Cost per ton°

750
750
750
750

Watt
Consumption
300,000
9,000
11,250
1,500
321.75
167,310
133,848
$27.00
2,863.58
123.20
6,149.53
$9,163.31
$1.76

acalculated by 26 operating days & 20 hours per day
(26*20=520) & multiply total kws by 520 for total kw hours.
hoperating efficiency of 80%.
0
Total monthly cost divided by 5,200 tons (520 hrs @ 10
tons/hr).
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Table 31. Estimated Costs and Returns for Cubing and
Recompressing Alfalfa at 20,000 Ton Output Level Each
Operation
Item
Receipts:
Sales• --Cuber
Sales• --Recompressor
Purchases:
Hay--Cuber
Hay--Recompressor

Unit

Quantity

Price

Tons
Tons

19,700
19,700

$85.00
$90.00

$1 ,674,500.00
$1 '773,000.00

Tons
Tons

20,000
20,000

65.00
65.00

1,300,000.00
1,300,000.00

Gross Income

_Operations

$847,500.00
Machine Costs
Fixed

Recompressors
Cuber
Electrical
Storage shed
Tub grinder
Loader (see table 10)
Scale
Office
Shop
Total

$71 ,040.00
32,132.70
20,755.63
18,759.23
7,215.00
24,352.00
6,313.20
12,716.44
9,937.22

Cuber & recompressor

Variable

Electricky, cuber
Electricity, recompressor
Labor- 5 men @ $7.98/ hr
Office labo,t'
Maintenance, c cuber
Maintenance,d recompressor
General maintenance
Feeding system & conveyors
Loader fuel & oil
Maintenance--loader
Maintenance--tub grinder
Total
Operation Interest•
Total Operation Costs1
Return to Management
Per Ton Profit

Total

@ 9% for 3 months

Per Ton

Total

$3.61
1.63
0.53
0.94
0.37
0.62
0.1 6
0.32
0.25

$71 ,040.00
32,132.70
20,755.63
18,759.23
7,215.00
24,352.00
6,313.20
12,716.44
9 937.22
$203,041.42

Per Ton

Total

$2.74
1.76
3.99
0.32
1.42
4.50
0.75
0.50
0.19
1.00
0.50

$53,978.00
34,672.00
157,206.00
12,608.00
27,974.00
88,650.00
29,550.00
9,850.00
7,486.00
39,400.00
~ 850.00
$471 ,224.00

0.51
$17.24

~056.99

$679,322.41
$168,177.59
$4.27
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Table 31--Notes
• sales 98.5% of purchases (losses) from production.
bCalculated by taking secretary wages [($7.98/hr*8 hr)/200 ton per day].
coyes , press wheels, and wear plates.
dNylon straps needed for relying bales .
0

1/4, or four months, of variable costs at 9% .

1

Cost per ton calculated by dividing total operating costs by total tonnage processed .

Budget for Cubing Chopped Alfalfa

This budget calculates the costs of cubing 10,000 tons
of chopped hay and 10,000 tons of baled hay after the
growing season is completed (see table 32).

Fixed and

variable costs for this operation are calculated using the
small cuber with reduced tub-grinder us e.
Benefit Cost Comparative Analysis

The procedure to complete objective (3)--the benefit
cost analysis for cubing alfalfa at an output of 40,000 tons
per year--was done with a discount rate of 8% as a real rate
of interest over the 10-year economic life of the project.
The benefit cost ratio (BC) was calculated by taking
net present value of the net benefit stream and dividing
that by net present value of the annual operation, maintenance, and repair costs, plus the original investment.
The net investment ratio (N/K) was calculated by taking
the net present value of the positive incremental net benefits (Gittenger) and dividing by the negative incremental
net benefits.
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Table 32 .
Estimated costs and Returns for cubing Choppe d
Alfalfa and Baled Hay at 10,000 Tons Each Operation
Item
Receipts:
Sales•
Purchases:
Hay (chopped)
Hay (baled)

Unit

Quantity

Price

Tons

19,700

$85.00

$1,674,500.00

Tons
Tons

10,000
10,000

65.00
65.00

650,000.00
fg!Q OOO.OQ
$374,500.00

Gross Income

Operations
Cuber
Electrical
Storage shed
Loader
Tub grinder
Scale
Office
Shop
Land
Total
Cuber & recompressor

Machine Costs
Fixed
37,472.05
15,157.09
18,759.23
24,352.00
7,215.00
6,313.20
12,716.44
9,937.22
1,518.08

Variable

Electricity
Labor--4 men @ $7.98/ hr
Office labo,t'
Maintenance, c
General maintenance
Feeding system & conveyors
Loader fuel & oil
Maintenance--loader
Maintenance--tub grinder
Total
Operation Interest
Total Operation Costs
Return to Management
Per Ton Profit

@ 9% for 3 months

Per Ton

Total

1.90
0.77
0.95
1.24
0.72
0.32
0.65
0.50
0.04
$7.09

37,472.05
15,157.09
18,759.23
24,352.00
7,215.00
6,313.20
12,716.44
9,937.22
1,518.08
$133,440.31

Per Ton

Total

$2.74
2.12
0.32
1.42
0.50
0.50
0.19
1.00
0.50
$8.79

$53,978.00
41 ,764.00
6,304.00
27,974.00
9,850.00
9,850.00
3,743.00
19,700.00
5,000.00
$178,163.00

___!1&
$16.33

$2 337.02
$313,940.33
$60,559.67
$3.07

"Sales 98.5% of purchases (losses) from production.
bCalculated by taking secretary wages [($7.98jhr*8 hr)/200 ton per day] .
0

Total

Dyes, press wheels, and wear plates.
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The internal rate of return (IRR) was calculated on the
incremental net benefit stream.
The analysis of processing alfalfa for export from a
plant that produces over 30,000 tons per year yields the
following (see table 3 3):
1.

Cubing 40,000 tons per year results in a BC ratio

of 1.16, an N/ K ratio of 2.75, and an IRR of 35.80 %;
2.

Recompressing 40,000 tons per year results in a BC

ratio of 1, an N/K ratio of 1.16, and an IRR of 9.85%;
3.

Cubing 40,000 tons and recompressing 40,000 tons

per year results in a BC ratio of 1 . 26, an N/ K ratio of
3.81, and an IRR of 55.38%; and

Table 33.

Process

Comparison of Financial Analysis Ratios

Initial
Investment

NPVof
Incremental
Benefits

Benefit

Net
!nvestment

Internal

Cost
Ratio

Ratio

of Return

Rate

40,000 Ton Output
Cubing
Recompressing

Cubf recom
Chop cubes

$738,019.41
1' 130,276. 72
1,71 1,029.41
738,019.41

$1,433,503.80
1,116,515.81
3,973,299.74
1,664,371.68

$675,019.41
810,276.72
1,091 ,029.41
675,019.41

$416,239.50
732,413.37
1' 128,485.32
406,380.31

1.94
0 .99
2.42
2.26

2.54
1.08
3.53
3.1 6

38.58%
9.85
55.38
49.24

0.63
0.97
1.14
0 .62

·1 .63%
7.33
11.23
-2.33

20,000 Ton Output

Cubing
Recompressing

Cubf reoom
Chop cubes

0.62
0 .9
1.03
0 .6
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4.

Cubing field-chopped and baled alfalfa at 40,000

tons per year results in a BC ratio of 1.21, an N/K ratio of
3.27, and an IRR of 46.87%.
The analysis of processing hay from a plant with an
output of less than 30,000 tons per year has been estimated
as follows:
1.

Cubing 20,000 tons per year results in a BC ratio

of .91, a net benefit investment ratio of .68, and an IRR of
-1.83%,
2.

Recompressing 20,000 tons per year results in a BC

ratio of .98, an N/K ratio of 1.05, and an IRR of 7.33%,
3.

Cubing 20,000 tons and recompressing 20,000 tons

per year results in a BC ratio of 1.12, an N/K ratio of
1.95, and an IRR of 25.11%, and
4.

Cubing 10,000 tons of field-chopped and 10,000 tons

of baled alfalfa per year results in a BC ratio of .90, an
N/K ratio of .66, and an IRR of -2.33%.
Tonnage Sensitivity Analysis

An analysis of profit per ton of a processing plant
designed to process more than 30,000 tons per year follows
(see table 34 and figure 4).
Plant With Capacity Over 30,000
Tons Per Year
1.

Cubing alfalfa over a range of 20,000 to 50,000

tons per year, at 5,000-ton increments, shows a profit per
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Table 34.
Plant
Tons

Tonnage sensitivity Analysis of operating Large

Recompressing

Cu bing

Chop/ Bales

Cub/ Recom

More than 30,0Cl0 Tons

20,000
25,000
30,000
35,000
40,000
45,000
50,000

$1.51
3.07
4.12
4 .86
5.42
5.86
6.21

($1.57)
0.75
2.29
3.40
4.22
4.87
5.38

$4.14
5.49
6.39
7.03
7. 51
7.89
8.19

$3.07
4.36
5.22
5.83
6.30
6.65
6.94
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Figure 4.
Profit curve for a plant capable of more than
3 0, 0 00 tons
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ton ranging from $1.51 for 20,000 tons to $6.21 for 50,000
tons, a difference of $4.70 per ton.
2.

Recompressing alfalfa over the same range yielded

an estimate of -$1.57/ton at the 20,000-ton level and $5.38
at the 50,000-ton level, for a price spread of $6.95/ton,
depending on the amount processed.
3.

Combined cubing and recompressing over the same

range estimates yield per-ton profit ranging from $4.14 to
$8.19, a spread of $4.05.
4.

Cubing chopped alfalfa and bales over the same

range results in an estimate of $3.07 for 20,000 tons to
$6.94 for 50,000 tons, a difference of $3.87.
Plant With Less Than 30.000 Tons
Capacity Per Year
The analysis for a plant designed to process fewer than
30,000 tons of alfalfa per year follows (see table 35 and
figure 5) and includes a sensitivity analysis over the range
of 5,000 to 30,000 tons.
1.

Cubing has an estimated range of -$18.87 to $5.48,

or a difference of $5.48.
2.

Recompressing over the same range yielded estimates

for per-ton profits of -$7.37 at the 5,000 - ton level to
$8.36 for the 30,000-ton-output level, with a profit spread
of $8.08/ton.
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Table 35. Tonnage sensitivity Analysis for Operating a
Small Processi ng Plant
Tons

Cubing

5,000
10,000
15,000
20,000
25,000
30,000

($18 .87)

Recompressing

Cubf Recom

Chop/ Bales

Less than 30,000 Tons
($17.32)
(2.08)

(3.86)

0.81

3.00

3. 15

5.54
7.06
8.08

4 .55
5.48

($7.37)
2.07
5.21
6.76
7.73
8 .36

($17.40)
(3.75)
0.80
3.07
4. 44
5.35
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Figure 5. Profit curve for a plant designed to process
fewe r than 3 0 , 000 tons
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3.

Cubing and recompressing combined exhibited an

estimated profit of -$7.37/ton for 20,000 tons to $8.36/ton
for 30,000 tons, for a profit spread of $5.35.
4.

Cubing field-chopped alfalfa and bales over the

range of 5,000 to 30,000 tons would yield estimates for the
profit per ton between $17.40 to $5.35, for a positive
spread of $5.35 per ton.
Price Sensitivity Analysis

A price sensitivity analysis was done by assuming the
values for input costs in the initial budgets, but increasing the cost of the raw product by $5 per ton while holding
the output price constant (i.e., the marketing margin was
reduced by $5 per ton) (see table 36).

This resulted in all

benefit cost ratios becoming less than one.
A second analysis was done holding the price of the raw
product constant and increasing the sales price by $5 per
ton (i.e., the marketing margin was increased by $5 per ton)
(see table 37).

At the 40,000 ton output level, the new

benefit cost ratios ranged from 2.16 to 4.05.

The net

benefit investment ratios ranged from 2.96 to 9.49, with
internal rates of returns from 46% to 152%.
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Table 36. comparison Chart at Five Dollar Increase In
Production Price of Raw Product

Process

Initial
Investment

NPVof

Benefit

Net

Incremental
Benefits

Cost

Investment

Rate

Ratio

Ratio

of Return

Internal

40,000 Ton Output
Cubing
Recompressing

Cub/ recom
Chop cubes

S738,0t9.41
1' 130,276.72
1,711 ,029.41
738,019.41

$91,487.53
(225,500.47)
1,289,267.19
322,355.40

$675,019.41
810,276.72
1,091 ,029.41
675,019.41

($254,768.64)
61 ,405.23
(21J;530.96)
(87 1,068.11)

0.12
-0.2
0.79
0.44

0.12
-0.18
0 .83
0.43

-25.83%
-100.00
3.69
-8.45

-0.33
0,07
-0.18
· 1.16

·100.00%
-30.98
-100.00
· 100.00

20,000 Ton Output
Cubing
Recompressing

Cubf recom
Chop cubes

-0.38
0.08
-0.2
0.42

Table 37. Comparison Chart at Five Dollar Increase of Sales
Price

Process

Initial
Investment

NPVof

Benefit

Net

Internal

Incremental
Benefits

Cost
Ratio

Investment
Ratio

of Return

Rate

40,000 Ton Output
Cubing
Recompressing
Cubj recom
Chop cubes

$738,019 .41
1' 130,276.72
1,711 ,029.41
738,019.41

$2,753,578. 12
2,438,401.84)
6,617,071 .82
2,986,257.71

3.73
2.16
4.03
4.05

7.82
2.96
9 .41
9.49

125.16%
45.79
150.54
151 .86

1.95
2.15
3.14
1.93

27.76%
31 .53
48.91
27.32

20,000 Ton Output
Cubing
Recompressing

Cub j recom
Chop cubes

$675,019.41
810,276.72
1,091,029.41
675,019.41

$1,077,182.52
1,393,356.39
2,450,371 .35)
1,067,303.33)

1.6
1.72
2.25
1.58
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Export Market

These estimated costs compare with the current export
market prices in Japan.

The cost of transporting the cubes

was estimated as follows:
Per Ton
Transportation by rail to Los Angeles
Handling costs (fumigation, paperwork,
certificates, weights, bills of lading)
Transportation in Los Angeles (pick up empty
container, haul to loading station, fill
with cubes, haul back to port)
Permits
Brokers fees
Ocean freight to Japan
Total

$22.00
10.00
5.00
1.00
2.50
64.00
$104.50

A price of $85 per ton at Millard County results in a
price freight-on-board (FOB) for Japan of $189.50 per ton.
The average price in 1990 FOB Japan was $204 per ton with an
average from 1988-1990 of $195 per ton (USITC).
The potential of Millard County is restricted by the
availability of containers.

Containers are necessary for

the shipment of recompressed hay.

A network would need to

be developed to fill the containers and fumigate at the
plant site for backhauls to Los Angeles.
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CHAPTER V
CONCLUSIONS AND SUMMARY

The theory of benefit cost analysis (Gittenger)
suggests that, for investment purposes, projects should be
ranked on their net benefit investment ratios.

For tonnages

over 3 0,000, cubing and recompressing of alfalfa together in
the same plant presented the best alternative, followed by
cubing field-chopped alfalfa and bales, cubing bales only,
and recompressing alone.

This indicates a more efficent use

of fixed costs such as buildings, electrical, scales, shop
and equipment , loaders, land, and labor.
For tonnages less than 3 0,000 tons per year , cubing and
recompressing, followed by recompressing, were the only
alternatives providing a positive cash return.
There is a direct relationship between volume and
returns as would be expected with a high-capital cost.

The

process that combines cubing and recompressing in one
operation provides the highest return of the scenario
analyzed because it has the most efficient use of resoures.
Each process is price-sensitive and responsive to
fluctuations in raw product price and finished product
price.

A $5 per ton increase in the prices paid for the raw

product without a corresponding increase in prices received
would make the project infeasible.

However, a $5 per ton

increase in the spread between price paid and price received
makes the project look very practicable. The price effect is
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much stronger than the capacity effect, and it would be
better to run at a less-efficient capacity level than to pay
more for the hay.
In cubing plants, some offgrade hay could be mixed with
good to excellent quality hay to reduce raw hay input costs.
For instance, a farmer cooperative could use this to its
advantage by mixing in rained-on hay with good hay and
marketing it as cubes.
A net increase of $5 per ton in the value of the hay
increases the return to management by 26%. The same increase
on chopped hay over baled hay increases the return to management by 48%.
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